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[W#*l] #*f/<>f^«r^flHtft-i-»*ifeT*o 

it (id Sr. tt> i -?<Dmw%*>)-7- • 7 

4)Vi,m (17) 'JrKitM-oo-MWKmmM® 
1 (18) b**gg.\z< Slt:ioU-/<-3- b-f 
•i>SF& ; WIS*-'*- 3- h s^awar^x^?* 
5tJ#36« (li) *B»t"C«lfc«>H**Bs£-fr4aj|f ; 

*ME»9iar (in oiiciwb 

titzmzmwrsu x (12) zm±-tzm% ; i:±o 

l±v^n-r> (cyclotenes) fc> ^^(tUoo-S 

m%&77 XT y 9 «EO±KR«t <b ft^HfrfE* tHrVU 
*->#jL#* fcJ^1*y ^ ? *>4>£ < £ f> 

lotcior^ihi-^spg; t-ioTP^^n^rt^ 

4?&< lo<OjlljU--Ky "V- • (17) 

t, ^<iUo«ni#ttf (is) tOT:< 
(11) ;KE»/7^f7?ifi (l l) 

fE^tfAMX (12) £§tik-r*<fc9KEg$*t,& 

8Ai (22) ; izxoxmfczitzz ta&wit-rz 
imim*\ *%;mtztitzG®T>u xxb-ox : 

< t 10(07 7^*')^-, uvifcjjy 
^nx>"KJ:c>Tlfj£S*L.z>4 ? &< fcfc loco#')-7- 

• 7 4 >v Am t > ^<tii oo-^ft v y 3 >, ® 
lt-> y n >, n&ftv y 3 >i tzitmt^ y 3 >^c>« 
j&s < t *> 1 ^xommumm t **3z£.iz < &m 
iza-ox*-'<-3-hztiz^ %w&W7' ; 7 7s?-v? 

£fo I timitft 7" 7 XT v ±.izKj&2 fix, « 

x£#ih-f * £9 UEfiSii&itjhJB ; 

\z x ^xmfcztizz t i%mt-rz>%®7'su x 0 
[0001] 



/ 

(2) # UJ¥ 9-161967 

2 

[0 0 0 2] 

[0 0 0 3] $£%M?>^Wk LEDIi, ^XO^iTjc 

«t LXT'yxTv tzmm-tzztzfemtx^Zo 
*i£tai-ef±. 7'^ xt y ymm^mcfz^mt^cow: 

20 Wl («r^C0<t9U. *^LEDco^fb^^<) £ffii£L 

LEDC0^gP#C0fj-*Dt 

[0 0 0 4] -feU, ^WJLa^ti-cv^iifgi&a^a 

ffl^|SjltcO-^7C*«LEDTV-<i, If t^iJco^T-E 

$ *t7t«l5:co*tl led doit i±is&-eii« ^f^ 
fiK-r^>) tcj;oT«fig;$ti.^ 0 7l---rt<7>ll*co;pr$L 

u ^ h n )V 5 * -fc > ^. ^#:<D±gl5 (C * « ^Jl^ffi U J: 
30 ^Xftbti&o m®L EDZT&fctZlz&fz f), — ft 

L^L^75 J "c>, T'vXf-y^itiWtiLEDOl 

«-itih r*«i, «^co^-f 7-<o%mijtmmzi\. *<» 
40 *x-m:i>g>m2tiz<7>j!)K &m%t*<?>#m®ttmx-$> 

&o Lfc^oT, T'yXT y ^^K±tC*^L E D 
ffi-r-&^t-<4, &£fc*^a**tgLED£2i§1-&<0 

[0 0 0 5] ^f'>'<-fX<0Sg^j3j:U f >'N-y v^-->3 

> -e^-r i> zhttz, waii, ^ti^ x co*«)i 
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[0 0 1 1] ##&93<0$f>fc£gl$l:J\ ifc&ff>&$JT-|8t 
*«rV<>f X £ £ ff L v>3tJS.g<0:fr?£ & 
[0 0 12] 

,6«±, ^S^-/9Xf--y^^K_htcEfiLT^T-v^ 
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77^f 7 ? < i: t 1 oof f 

o4>&< ti> ioo¥®-tKit!»£*u led 

zmzx*), *<?>±izMi&ztifzm&LEDizmmi5- 
[0 0 1 3] um%mmmx*it. ■ y 4 )v&m 

y ?&&ft*&M-fZ>?> : S:m±-t2><7>lzm%2,* ii-X 
•^tc^#LTv^ 0 ■ y^(/uAmi±> 

20 2tt&tti>iz,fcfrtmmrfy'yx^v?msi.m*w: 
f*-*-*JMe*a<-*-4i»»t* , t*o yvmiW)^?-, 

met*, ^tst^y^^fy ?mm*mfctz><n 

•;3>, K-fb->'J3>, -^ft->'; 3>i/iiiflft->>j 
3>^c,^^,jt^^Ki;a^ibfM$tt^o^i L 

s^i±> WtmtfcfrizttLxBmzmifzm&zL, z 

30 tiizi. tiLEDl:a«*^iiv>J:9t:Mt 
-So • "7 -f ;l/ASi jglBsMSSll-g-fcHi- 

-c, ^mm^>yy^ y^mRiizM-ri>^m^m±m 

*M$tfrZ> 0 y'y*T-J?mWL*7k'Rtmm<7>W:mfrh 
[0 0 14] 

[^ttffli] , ®*<r>m<nmz--bm-t?x, mRM*)Ktti& 

mizmf&fittkoizZ'ox^zz t zmmzfifz^* * 
^ums^^BB-f-^i:, mc$&i±&mzMcxmc 

UttimVX&l), mitm2lt^ tjSLEDTl'-© 
YZtitzi&W7yx?-'y?mL±<ommLEDl owl 
50 [0 0 1 5] #U01 £#BBLT. ^Rl 1 (i. ^<0* 
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®*$it4»-CH*S*l4. *«5S*^<^f^ (LE 
D) Olf(07l'-1 2(4, ltfUiUEBStt, 
*«LED*ft*#ft«5*ttO«fCt» 10±» 
s FW(-*aS*lfe#Ji*-/<-3-T' -f 6 (Cfl 

*»f)lMti-*") <0±\Z7l>- 1 2S-f^^>itU«toTii 
tliSI^Wo LT, TI/-1 2(4, 

hn;l/5*-fc>XJf ^i^Ste*^! 1 4jJ*_htcge 
fi£*l& indium-tin-oxide (I TO) * WMWti&fr 

e»*4awii3, iJiirfiftVHft&jR^^jftsatv* io 

»**tr&*S»-C««3*t*Hr«l 5 till 

[0 0 16] titj&OioiZ^ 7V-1 2l±7'7Xf 7^ 
tt&TP-l 2 fcJ«>U, 3&fcl lOJitCIl, 20 

±K*«**t4a9!Wt*MI-l 8 (H3i:jj;t) ti>*3c 
[0 0 17] *-^*-n-'r-f >^1 6<Dit«(4, 

■i > if 1 6 14, 1 1 oft±¥ffi* fcJ4&v^ffio_t 

KJt*r**\ 1 io^¥jS-huita^* 

T, #it-A'-3-f-(>ri 6l:iotiSl l£ 
/^-n-x-f 6(4, £«1 l<Oft±^F®tcli»$ 

I 3 fc<D[^(cEfi£*L£ 0 glJOHMt«l-C(4. -f^Xf-y 

l<9ffi;v^®<0±Wi» Lt#i 
^-/•C-n-TM >:/l 6 Sr^LTiJ 71—12 
14, £gl 1 <7>«±¥M?>-tKS:«f^£*L&^ 40 
•tf-f) , t £1411 2 KjjrfJ: K, #.^^--/n*-3-t- 
-<>^l 6(4, mil 1 &*f^ 

I I frbm&.zixz®.$t.<7>¥m<?>±i~m.m2ixZo mm 

LED 1 0<OTV- 1 2 #^^-/<-n--r 
>^1 6 *SDx.^r t(C4cT, tSLEDl 0£7" 

[0 0 1 8] liir&OJ: ifci3C3?t4au, # 

^-/N'-n-T- -< >y 1 6(4, JS^=K>;-7- • 7>f /P 
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i zmtttfrtmmom&o&wtMmz 

y v > is x if v ^ n t- > & £'<oim V -7 - <b 8 

CtlffltSio 1 8(i, »3W*«J:LT 

tULEDf/U^ 1 0 i:flfi^4iiv^ 9 KHih-f 
£0 R**f*MI 1 8 (d\ -Rffcv U 3 > ( S I C) , BE 
ffcvUn> (Si Ox) iftiaft'/Va^/ (Sis N 
4 ) OHl^«?W<7)^it<, RHK*. 

- • 7* /uajb 1 7 t&mz< 2>mx-m&L\ 1 ksjbs 

[0 0 19] ^WlZXZ&mL ED 7.2 0O» 

1 t«LED±i:f«SfL, Zb\Z&T**- 

7^ >^1 6 75 ? ±Hit» ^ ttfc -fyX^y 1 O 

±U3gjK$tL, >^1 6ii. 

^i"J: 9 tc. #a^--/<-=r-x^ >^1 6Ji. ISl 
10S±®0±tciSm^tt^ 0 H5KSti^:, SUO 
*«1 10^1B±^*«S*tfc***-^< 
-3-fr/^l6^U^^ cii^J: ^*«l l 

[0 0 2 0] f;^^2 2<D^§tlh£?£ 

$ti^7 7r • v-x^Atcjio-c^^tt^o 

WScStt, ti#ft^5>S^1^7rl2 4^ 
*W«H*-W:7l/-1 2^«S-r^«§S:^ 

[0 0 2 1] :tlf>^f'J-7- (-f &fc>t>. /nm; t,>^ 
if) a*MBfB«£c (CTE) ^a<. 7V-120CT 
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[0 0 2 2] /<7 7ri2 4 t LT, t«#'jT-J:i) 
&*>&ft%&&m$&#Z&.*-AtlX^&mX'tt. h 'J * 
(S-^/'iV-H T^5-^7A (Alq) ^<DJ1 

a*, tv- 1 2<7)±izmm^iti, 0 &<<7>mmrsu * 

A^Tffitt*** I? > TV- 1 2 fc/t* 7 r * 

2 4 fciianLTfc, z ts-rm 
mx&z> 0 mm&tmmLT^zzoiz, irmfu* 

7712 4 tWB -?#&<, 

[0 0 2 3] A777i24l»M^i26i:io 

*2OJl{c^^> 0 ^t^sat^Ji 2 6 i±, 
126 <o±t=fiaiittiNr«Wl 2 8 

ioT*-A-3- h 2 6 t#Mf 

i!2 8<0*2!^iv^<o^C5ffJ-JrTt-^-ro USt-ffcv 

•j a > ( s i 02 ) imMgLM-s-m 26 1 Lrmm s 

ft, ftft->Uri> (S i3 N4 ) Ii^ii#tii2 
8 t LTflJffl$tL-S 0 ^Aft«HJtn-Ctt, 'Jf7A 
(Li) ffcttv^y^A (Mg) ft tOffiwfcfc£HJ{| 
WL<0&Wtf)K i«M^i2 6 t LT?lJffl£*U 
*^r*SSO*Ui: bk.b1xtz$i&.<r>— SPft f£fUlX-t£ 
Yy9*)>y (gettering Ut Lt<0«l t>1-* 0 
0gf<4, TA-5-7A (Al) itzltj >V*;A (I 
n) ft tW*Jg&*|*«, -8tWi# ift^to 

§ tixitmmm 2st Lxmm $ a. ^m-mmmt^ 

14, IPIiii2 8<4, 7V-1 2 £fe^C#jki £(4jn; 

v-i 2<r>js.®m±iz®-rz>$<o%zffimz'?^xii, 
1995*5^1 Btcaj®?^, m-m%Aizmmztt 

/^"PASSIVATION OF ORGANIC DEVICES " tM£*t&, 

mmm%mmmmo 8/4 3 1, 9 9 ett&mztitz 
[002 4] ^mizx^mLEDf/UA 3 owm 

•C, 13 6 tl7i:^f 0 0Kjjrf 4-)U, 7U-12 
(4, b?^<04 9(C, -r >;/l 6* J ± 

H6 t-^4 ■) t:, 6 (4, 

«£1 1 0£±MKi£»$*i.& 0 S7(C^-T4 9U, SU 
<r>^mmx\t. 1 £iht1-£#Jf 

6£*-f£o TV-1 2 0^S^lhSr^-t-2» 
7V-1 214, ft#r±Sfcl?>4 9U, ^JSfe 

3 2 tc4oT#ih?ii, CtttC4oT*tSLED7'/ < t-r 
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* 3 0 £, 

[0 0 2 5] #5M|KJ: DtBS^tHLEDf/t-f 
^4 0, 5 0<7)»3^4r/»4<7>*iSCTl4'!-tT.^ti., 

lw±l;$t,i:fM?ti^^4<OT% H8^<bl]l 1 
(~^1- 0 WmED£^?S1£{t^&iO!SIJ<7>;fr?£J4, ± 

mtm-Biztumzti. m-m-§:A\zmmzK?c"PAssi 
vation of organic device" trnznzftmrnftmrnih 
10 mi~mm2H2>o msfrhmi nz^-tx^iz, tv~ 

12(4, &m*-'*-=i—T4 6tf*Jtt::ift»£*l 
fc£«l 1 co±KffM£*t£o i8til0 tC^-T4 9 
K, 3-t- -f V^l 6 J4, (mriE049 

1=) *«1 l<0*±WKit«f$it*o m 9 £0 1 
i"4dtc, SU«3*Jt«TJ4. (iWra<OJ:dU) »S1 1 
Sr*flh1--2>^*-/^-n--r ^ >^*1 6 £*LTv> 
Z>o msfrhmi lOTV-1 2cO^»ih5rf^-f.i. 
UfcfclK TV- l 2 £»(£-t£1B*<Diis5sJ4S1$!JK, 
r/y^A (In) if^tiIi5 4i:J:ot«I 

>^(4, TV- 1 2 £«J&-f-.2>ffl*?>iiSS?<07t 

[0 0 2 6] o^t, $fMi5 4-etta?tt^TV 
- 1 2 (4®*, El 4 t m 5 T*^ L^5l5q<7)JiJ.mromfe 

1^77 • 6J4TV-1 2 0JitCJtS? 

^i5 8 14, tm&g&m 5 8 0±(CfiiSi§tt^*^ 

6 o *m.mmtx*-s*-3- h $*t<& 0 

50 [0 0 2 7] TV- 1 2J4«»WKtt % Jt#*y»jh# 
14 2 i3tJ4#U-7-»JB^JR?gJS5 2(c4o-Cttjli$ 
tv^. 0 18 tl3 9H^L^<7)l4, -^i&mtZIXtzm&r 
^MXO»®ftH^-e*l), tiLED7V-12 
14, • Y'J-7 (glob top) -i-^^ v§tlh*t4 2 

4oTitlhS*t^.o SUO*ife^|-C«4^r«SLEDTV- 1 

214, hi o£iai i iZ7jk-t#i)-?-mm&mfc5 2\z 

&<>XMikZiiZ> 0 

[0 0 2 8] *5£WZAiZ8]nmM : £7F;Lxm.WLX£ 
fc* 1 , ^MI#tc<4$<bft^^^^#x.f,tt4do 
40 Lfca*oT, *MW<4ia^L/w#^co^®UK^$tt 

j£K Lftv»-T-<T<0^?r -5, C i; ^rSSig L 

imi] *^W(-4»), *-/^-3-h$tL/ > :2^-/5 

* y ^ ^R±tc^ $ ttjt^ris led t v-<om mm 

[02] ^:flWl-4l), ^--/N'-n- h £*t£3ipj'7*7 
^•r-y^*«±tc®«$tif-*^LEDTl — OtBrSia 

50 zmmtLtzbnx&Zo 
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[0 6] *J&9ie£9> *-/<-3-F?ft<:aW/? 
^f-y ^3t«±U»J«S*L4*«LEDri'-OBflB0 

[07] *S69!KJ:»K *-y<-3-F8*lfcanr? 
X1-v?mfiL±K : }&}8.Zil2>&mL E D7 V-<7>irffl0 

[08] h $*Ljtaw/9 

Xf7^*«±i:fS?n*t«LED7W-tf)!l)fIEl 
[09] *-/<-a-FS*tfcaw-/9 

?mffi.±Kmi8.2ti2>mmL e dt u-<o»f®0 
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